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® Analysis slide positioning apparatus and method for a chemical analyzer. 



© In known chemical analyzers, in order to apply 
sample fluid to two different types of test slides, for 
example potentiometric and colorimetric slides which 
have sample deposit zones in different locations, 
more than one sample dispensing station is required. 
^ Other problems associated with sample dispensing 
^include perfusion of the sample fluid as it is dis- 
pensed from the sample dispenser, for example a 
q pipette tip. Described herein is a chemical analyzer 
C0 navin 9 slicie positioning apparatus which overcomes 
these problems, and method for properly aligning a 
5Jtest slide (14, 18) relative to a sample dispenser (32) 
CO of the analyzer. The slide positioning apparatus is 
q capable of moving the slide in three different planes 
of movement for effecting full alignment of the slide 
{^(14, 18) with respect to the dispenser (32) to control 
the application of sample fluid thereto. The position- 
ing apparatus includes a platform (40) which sup- 



ports the slide (14, 18), a slide transfer mechanism 
(46) for positioning the slide (14, 18) on the platform 
(40) in a first direction (Y), and a carrier assembly 
(60) for moving the platform (40) and the slide (14, 
18) carried thereon in second and third directions (X, 
Z) which extend perpendicular to each other and to 
the first direction (Y) in order to position the slide 
(14, 18) relative to the sample dispenser (32). 
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ANALYSIS SLIDE POSITIONING APPARATUS AND METHOD FOR A CHEMICAL ANALYZER 



This invention generally relates to chemical 
apparatus for the automatic analysis of biological- 
fluids and, more particularly, to an apparatus and 
method for positioning analysis test slides in a 
manner aiding the application of fluids to the slides. 

In recent years, a number of automated sys- 
tems have been developed for carrying out quan- 
titative chemical analyses of sample fluids. Such 
automated systems have proven particularly ad- 
vantageous for use in clinical laboratories, espe- 
cially in the analysis of blood. 

U.S. Patent Specification US-A-4296069 dis- 
closes an apparatus which performs chemical ana- 
lysis of a sample fluid deposited on an analysis 
test slide. A slide transfer mechanism selectively 
transfers an analysis test slide between an incuba- 
tor and a read station. Following analysis at the 
read station, the test slide is either returned by the 
slide transfer mechanism to the incubator or is 
discarded by the transfer mechanism. 

Different types of analysis test elements, 
hereinafter test slides, as for example colorimetric 
and potentiometric slides, may be used in chemical 
analyzers. Although such test slides may be di- 
mensionally similar, they have geographically dif- 
ferent fluid deposit zones defined thereby, for ex- 
ample, the sample fluid for analysis is applied in 
different locations or zones on each type of slide. 

Some chemical analyzers have a sample fluid 
deposit device including a dual tip pipette which 
allows selective fluid application to both types of 
test slides. Because of the geographically different 
deposit zones on the test slides, however, the two 
different types of slides must be positioned dif- 
ferently beneath the pipettes. This is a timely and 
therefore, expensive procedure. 

U.S. Patent Specification US-A-4041995 dis- 
closes a chemical analyzer which carries test slides 
on a vertically movable support. This device, how- 
ever, does not apply sample fluids to both col- 
orimetric and potentiometric test slides in the same 
test slide holder. Moreover, there is no provision for 
moving the test slides in other than a vertical plane. 

Accordingly, it is a problem that presently 
available chemical analyzers having to apply fluid 
to the two different types of test slides in two 
different positions cannot readily do so at a single 
" station. Moreover, certain sample fluids do not 
readily wick onto a test slide. Therefore, such sam- 
ple fluids are not easily separated from the pipette 
tip and applied to the test slide by the action of the 
pipette alone. Other sample fluids do not readily 
bridge the gap between the pipette tip and the test 
slide and tend to wet the side of the pipette tip, 
hereinafter called "perfusion". Such problems are 



further aggravated by microgravity environments. 

Analyzers used in space stations to monitor the 
health of astronauts have an additional constraint - 
the parts and test elements thereof must be kept 
5 > confined lest they become floating objects that can 
be dangerous. 

These problems are addressed by an improved 
apparatus and method for processing analysis 
slides in a chemical analyzer by positioning the 
io slides in both horizontal and vertical planes. 

More specifically, in accordance with one as- 
pect of the present invention, the above problems 
are addressed by slide positioning apparatus for 
automatically positioning analysis slides in an ana- 
75 lyzer relative to a sample dispenser to control the 
application of sample fluid to the slides, the slide 
positioning apparatus comprising a movable plat- 
form for supporting an analysis slide thereon, and 
slide transfer means for positioning the slide on the 
20 platform relative to the sample dispenser in a first 
direction, characterized in that a carrier assembly 
is provided for moving the platform in a second 
direction and a third direction, each direction ex- 
tending generally perpendicular to the first direction 
25 and generally perpendicular to one another, to po- 
sition the slide carried by the platform relative to 
the sample dispenser. 

In accordance with a further aspect of the 
present invention, the above problems are ad- 
30 dressed, by a method of depositing sample fluid 
from sample fluid dispensing means onto a test 
slide comprising: 

a) locating the slide on a platform by moving 
the slide in a first direction; 
3S b) moving the platform in a second direction 

perpendicular to the first direction; 

c) moving the platform in a third direction 
which is perpendicular to both the first and second 
directions to locate the slide under the sample fluid 

40 dispensing means; and 

d) dispensing sample fluid onto the slide. 
The platform of the present invention includes 

a carrier which is guided on a stationary rait mem- 
ber connected to a housing member. The carrier 

45 and rail member limit movement of the platform to 
generally linear motion. 

Precisely controlled positioning of an analysis 
test slide relative to the sample fluid deposit device 
in two opposite directions is effected by a drive 

so mechanism including a double face cam. The cam 
is preferably driven by a stepper motor and in- 
cludes preselected radial and height variations. Ar- 
ranged in combination with the cam are cam fol- 
lowers which are operatively connected to the plat- 
form and impart lateral shifting and vertical move- 
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merits to the platform in response to rotation of the 
cam. The preselected radial variations are located 
at' cliff erenf angular positions on the cam from the 
height variations to effect independent movement 
of the platform. The changing radial variations and 
the changing height variations on the cam are 
separated by regions of dwell. 

" ' It is ah advantageous feature of this invention 
thaV; the present apparatus is promoted by the 
manner in which the platform, with a test slide 
carried thereby, can be referenced relative to a 
"home" position whereby suitable automatic con- 
trols can thereafter operate the drive mechanism to 
position the test slide relative to the sample fluid 
deposit device. In order to reference the position of 
the platform, the drive mechanism includes an ap- 
paratus for sensing the angular orientation of the 
cam at a home position and, thereby, predict the 
othex positions of the platform relative to that home 
position. By this arrangement, the position of the 
platform can be adjusted by selectively driving the 
cam in the appropriate direction. 

It is another advantageous feature of this inven- 
tion that a method of positioning a test slide so that 
fluid may be dispensed to the appropriate portion 
of the slide. The method includes the steps of 
locating the slide on the platform by moving the 
slide in a first direction, moving the platform in a 
second direction perpendicular to the first direction 
and moving the platform in a third direction that is 
perpendicular to the first and second directions so 
that fluid may be dispensed to the appropriate 
location on the slide. 

Providing a slide positioning apparatus having 
the capability of positioning an analysis test slide in 
any of three degrees of freedom of movement 
allows test slides having geographically different 
deposit zones to be used in chemical analyzers. 
Thus, an advantageous feature of the present in- 
vention is that it permits wider utilization of chemi- 
cal analyzers while aiding in the application of 
fluids to the test slides. 

While the invention is particularly suitable for 
use in apparatus adapted to perform analysis of 
blood sera in which the serum is dispensed onto a 
test slide, it is not limited to the analysis of blood 

sera as other fluids can be used with apparatus of 

this type. 

The present invention will now be described by 
way of example with reference to the accompany- 
ing drawings in which: 

Figure 1 is a simplified plan view of a chemi- 
cal analyzer having a slide positioning apparatus 
according to the present invention arranged in 
combination therewith; 

Figure 2 is a simplified plan view of one type 
of analysis test element such as a colorimetric 
element, which is to be used in combination with a 
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chemical analyzer; 

Figure 3 is a simplified plan view of another 
type pf analysis test element such as a poten- 
tiometric element, which is to be used in combina- 
5 tion with the chemical analyzer; 

Figure 4 is a simplified perspective view of a 
slide positioning apparatus according to the 
present invention; 

Figure 5 is a partial side sectional view of 
70 the slide positioning apparatus of the_ present in- 
vention, taken generally along line 5-5 of Figure 4; 

Figure 6 is a partial front sectional view of 
the slide positioning apparatus of the present in- 
vention, taken generally along line 6-6 of Figure 5; 
75 Figure 7 is a plan view of a drive cam 

element; and 

Figure 8 is a side elevational view of the 
cam element shown in Figure 5. 

While the present invention is susceptible of 
20 embodiment in various forms, there is shown in the 
drawings and will hereinafter be described a pres- 
ently preferred embodiment with the understanding 
that the present disclosure is to be considered as 
an exemplification of the invention, and is not in- 
25 tended to limit the invention to the specific embodi- 
ment illustrated. 

Turning now to Figure 1, a chemical analyzer 
10 is shown as including a slide positioning appara- 
tus 12. The chemical analyzer performs analysis of 
30 sample fluids deposited on analysis slides. The 
invention is adapted to operate on a variety of test 
slides including colorimetric and potentiometric 
slides. 

A colorimetric test slide is schematically repre- 
35 sented in Figure 2 by reference number 14. Slide 
14 is formed as a multi-layered substrate defining a 
centrally disposed deposit zone or area 16 and 
contains the necessary reagents for reaction with 
components of a biological fluid, such as blood 
40 serum, deposited thereon. Certain reactions col- 
orimetrically produce a change in optical density in 
the test slide which is sensed by a reflectometer, 
the amount of light reflected from the element 
varying in accordance with the reaction and being 
45 indicative of the concentration of a particular com- 
ponent present in the fluid. Such a technique is 
described in U.S. Patent Specification US-A- 
4303611. 

A potentiometric test slide is schematically re- 
50 presented in Figure 3 by reference number 18. 
Test slide 18 includes a frame having a pair of 
apertures 20 and 22 which define deposit areas or 
zones for a biological fluid and a known reference 
solution, such as blood serum, deposited thereon. 
55 An ion-selective electrode is positioned under each 
aperture. A potentiometric analysis test slide is 
used to potentiometrically determine the concentra- 
tion of ions in a liquid test solution. Such a tech- 

3 
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nique is described in U.S. Patent Specification US- 
A-4273639. 

it is evident from a comparison of the test 
slides illustrated in Figures 2 and 3, that they are 
dimensionally similar. The deposit zones or areas, 
however, of one test slide are located in different 
geographical surface areas on the substrate of one 
test element from the deposit zones or areas on 
the substrate of the other test element. 

The apparatus of this invention is neither limit- 
ed to use with such substrates, nor to the analysis 
of blood sera, as other fluids can be used with 
apparatus of the type disclosed. Notably, the fluid 
dispensed onto the test slides is deposited in very 
small amounts. Such predetermined drop volumes 
are substantially fixed and, depending on the sur- 
face area of the deposit area, range from 1 to 
about 30ul, and preferably between 8 and about 
13uul. 

The kind of slide that is being supplied to the 
fluid dispensing station is best determined by a bar 
code reader (not shown) that reads bar code labels 
on the slides as they move towards the fluid dis- 
pensing station, as is well known in the art. 

Returning to Figure 1, the chemical analyzer 10 
further includes a conventional incubator 26 having 
a rotor (not shown) with a plurality of holding sta- 
tions that receive and hold spotted test slides. 
Analysis means are located adjacent the incubator. 
As illustrated, a colorimetric read station 28 carry- 
ing a conventional reflectometer is located to one 
side of and below the incubator 26. A potentiom- 
teric station 30 is also disposed adjacent to the 
incubator in a circumferentiaily spaced relationship 
to read station 28. Incubator 26 and analysis sta- 
tions 28 and 30 are substantially conventional de- 
vices which, although used in combination with the 
present invention, are not essential elements there- 
of. 

As illustrated in Figures 1 and 4, a fluid sample 
dispenser or pipette 32, defining a fluid sample 
deposit station or zone, is located adjacent to the 
incubator 26. In a preferred form of the invention, 
the fluid sample dispenser or pipette 32 includes a 
pair of laterally spaced pipette tips 34 and 36 as 
shown in Figure 5. It should be appreciated, how- 
ever, that the present invention is equally applica- 
ble to a fluid sample dispenser having a single 
pipette tip. The fluid sample dispenser or pipette 
32 is an apparatus which dispenses fluid in any 
repetitive dispensing operation. When discussed in 
terms of that which is dispensed, unless otherwise 
stated "fluid" is used to mean a fluid capable of 
forming pendant drops. 

The slide positioning apparatus 12 of the 
present invention is configured such that a test 
slide is positioned relative to the sample fluid de- 
posit station by movement of the test slide along 



three axes. Accordingly, and for clarity of the 
present disclosure, reference will be made in Fig- 
ure 4 to a horizontal Y-axis which extends in a 
direction toward and away from incubator 26, a 
5 horizontal X-axis extending perpendicular to the Y- 
axis, and a vertical Z-axis extending perpendicu- 
larly to the X-axis and the Y-axis. 

Particularly as illustrated in Figure 4, the slide 
positioning apparatus 12 includes a movable plat- 
w form or support 40 which receives and positions 
either a colorimetric or potentiometric analysis test 
slide relative to the sample fluid deposit station 32. 
The platform 40 may be shaped to receive and 
hold a test slide in proper alignment as by the 
? 5 provision of a recessed guideway 42 in which the 
test slide is positioned. 

In the illustrated embodiment, a suitable trans- 
fer mechanism 46 automatically positions a test 
slide in the guideway 42 of the platform 40. As 
20 illustrated in Figure 4. mechanism 46 moves a test 
slide relative to the sample fluid deposit station 32 
in a Y direction extending parallel to the longitudi- 
nal axis of the guideway 42. A drive mechanism 80 
positions the platform 40 and the test slide carried 
as thereby in both X and Z directions relative to the 
fluid sample deposit station 32. 

In its preferred form, the transfer mechanism 
46 includes a stationary housing 48 located adja- 
cent incubator 26 and a linearly reciprocating blade 
30 member 50 which is adapted to engage one end of 
a slide in a guideway 51 (as shown in Figure 1) so 
as to linearly move the slide toward the incubator 
26 and relative to the fluid deposit station 32. As 
illustrated in Figure 1 . transfer mechanism 46 fur- 
35 ther includes suitable sensors 52 for monitoring the 
extent of linear extension of blade member 50. Any 
sensor may be used. For example, mechanical 
flags can trigger limit switches, the flags being 
mounted on blade member 50. A preferred method 
40 features the location .of sensor 52 under blade 
member 50, to sense a flag mounted on a drive 
belt (not shown) for blade member 50, and count- 
ing the steps of the stepper motor that drives the 
belt and blade member 50 from the "home" posi- 

45 tion of the flag. 

Platform 40 of the slide positioning mechanism 
12 is supported for independent movement in two 
opposite straightline directions. As illustrated in 
Figures 5 and 6, a carrier assembly 60 provides 

so controlled movement of platform 40 in the X-axis 
direction. Carrier assembly 60 preferably includes 
an elongated carrier 62 that reciprocally slides 
along one or preferably a pair of stationary, prefer- 
ably linear, rails 64 and 66. Rails 64 and 66 are 

55 suitably affixed to an extension of housing 48 as 
shown in Figure 5 and Figure 6. Although rails 64 
and 66 permit sidewise movement of carrier 62 
relative to the stationary housing 48, they also 
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serve to prevent vertical displacement of carrier 62 
relative to housing 48. 

Opposite ends of carrier 62 define vertically 
extending apertures 68 and 70. One end of an 
upright post 72 is fixed in aperture 68. The op- 
posite end of post 72 supports one side of platform 
40.. An elongated upright post 74 freely passes 
through aperture 70 defined by one end of carrier 
62. The upper end of post 74 is connected to and 
supports an opposite side of platform 40 to that 
supported by post 72. 

The other end of post 74, the lower end, is 
spring loaded against a driven cam 82 which im- 
parts independent lateral shifting and vertical 
movements to platform 40. 

Rotatably driven cam 82 is an essential ele- 
ment of drive mechanism 80. As best illustrated in 
Figures 7 and 8, cam 82 is a double face element 
having an axis of rotation 83, a plurality of 
preselected radial face variations 84 and 86 and a 
plurality of preselected height face variations 90 
and 92. As used herein "radial face" refers to 
surfaces having a varying radial distance from axis 
83. "Height face" variations refer to distance vari- 
ations measured along, or parallel to axis 83. As 
will be appreciated, the number of face variations 
on the cam may vary depending on the number of 
locations desired for platform 40. The radial face 
variations are located on the cam at different an- 
gular positions from the height face variations such 
that the shifting and lifting movements imparted by 
cam 82 are independent of each other. Ail of the 
changing portions on the cam are separated by 
regions of dwell. Thus, for example, radial face 
portion 84', as shown in Figure 7, is at the same 
distance from axis 83 as radial face portion 84 , but 
the height face portions (92 at 84" and 90 at 84 ) 
vary in those two locations. This provides vertical 
motion to platform 40 without motion in the X 
direction. Similarly, constant height face portions 
are provided for varying radial face portions, to 
provide movement in the Z direction only. 

Returning to Figures 5 and 6, in its presently 
preferred form, the lower end of pin 74 terminates 
in a mounting block 98. A first cam follower 100, 
which rides on the radial cam edge of cam 82, is 
rotatably connected through suitable means to 
mounting block 98. A second cam follower 102, 
which rides on a vertical top cam face of cam 82 is 
also rotatably connected through suitable means to 
block 98. A stepper motor 104 carried by stationary 
housing 48 imparts rotational movement to the cam 
82. 

A resilient member 106 maintains roller 100 in 
continual contact with the radial face of cam 82. In 
its preferred form, resilient member 106 is a ten- 
sion spring, one end of which is connected to 
mounting block 98 and the opposite end of which 



is connected to a pin. 110 depending from the 
housing 48. Another resilient member 112 imparts 
a vertical force sufficient to maintain roller 102 in 
continual contact with the vertical top cam face of 
5 cam 82. As illustrated, resilient member 112 is in 
the form of a' compression spring which is captively 
arranged about pin 74 between carrier 62 and the 
top of mounting block 98. Because carrier 62 is 
prevented from vertical displacement spring 112 
to acts to continually urge cam follower 102 against 
the top face of radial cam 82. Pin 74 is thus free to 
rise and fall within aperture 70. 

Efficient operation of the present apparatus is 
promoted by the manner in which platform 40 can 
75 be referenced relative to a "home" position such 
that a slide element carried thereby may be prop- 
erly positioned relative to the fluid sample deposit 
zone 32. To this end, a flag 114 (Figures 5 and 7) 
in the form of a fiat projection radially extends from 
20 one side of cam 82 and cooperates with an optical 
sensor 116 (Figure 5) carried by housing 48. The 
position of cam 82,. and thereby the position of 
platform 40, is determined by the number of steps 
that the stepper motor is moved from a "home" 
25 position. Other known means may also be used for 
accurately positioning the platform. 

In operation, a test slide is presented to the 
fluid sampling deposit station 32 by the slide posi- 
tioning mechanism . 12 of the present invention. In 
30 Figure 1, a potentiometric test element 18 is shown 
in solid lines. Pusher slide 50 moves test element 
18 along the guideway 42 in the Y-axis direction 
until the deposit zones 20 and 22 of the test slide 
are substantially aligned with the position for pi- 
35 pette tips 34 and 36 (shown as circles in Figure 1). 
Sensor 52 controls the linear extension of pusher 
slide 50 to properly align test element 18 beneath 
the fluid sample deposit station 32, as shown. 

Suitable software controls the motor 104 to 
40 rotatably drive the cam 82 in a manner shifting and 
lifting the platform 40 such that the test slide car- 
ried thereupon is moved into position relative to the 
fluid sample deposit station 32. Shifting and lifting 
movements of the cam are independent of each 
45 other. Any given test slide can be shifted only, 
lifted only, or both shifted and lifted as determined 
by the software controlling motor 82. Such software 
is conventional and can be used with any conven- 
tional microprocessor, not shown, 
so As will be appreciated, the position of platform 

40 is determined by the step counts from a 
"home" position. Notably, all regions of transition 
on cam 82 are preferably separated by regions of 
dwell. Fluid deposits to the test slide and other 
55 operations are performed with the cam 82 at dwell 
to eliminate platform position errors caused by 
slight cam position errors. That is, the dwell re- 
gions on the cam make the cam positions non- 



BNSDOC1D: <EP 0381308A1 J_> 



9 



EP 0 381 308 A1 



10 



critical. As such, wide tolerances are permitted in 
manufacturing and placement of the sensors for 
monitoring the positions of the cam. 

For a potentiometric slide 18, platform 40 need 
be shifted substantially no distance in the X direc- 
tion as shown in Figure 2 because of the preferred 
use of a dual pipette. 

• When a coiorimetric test slide is to be pre- 
sented to the fluid sampling deposit station 32, 
platform 40 is shifted so that the deposit zone 16 
on the coiorimetric test element (shown in phantom 
lines in Figure 1) will be aligned with pipette 36. As 
such, the same fluid sample deposit device can be 
used to meter a fluid sample onto either a coi- 
orimetric slide or a potentiometric slide. As will be 
appreciated, the positioning of a coiorimetric slide 
by the slide positioning mechanism 12 is effected 
in substantially the same manner as that described 
above with respect to the potentiometric slide ele- 
ment, except that the X and Y positions are dif- 
ferent. 

By bringing either slide into close proximity to 
the pipette and then slowly moving it away during 
or after fluid deposit, The fluids being deposited 
are easily separated from the pipette tip. Moreover, 
the present invention properly positions either type 
of test slide relative to a fluid sample deposit 
device in a manner that minimizes perfusion. The 
preferred separation distance and relative move- 
ment suited for each chemistry is already function 
of current practices in the industry, so that no 
further detail need be recited. Because each assay 
may prefer a different set of separation and move- 
ment parameters, the present invention is ideally 
suited to accommodate those by controlling the 
motion of platform 40 in the Z direction. 

For purposes of illustration, separation distance 
"A", Figure 5, preferably is about 0.635mm in the 
case of a slide used to assay Glucose, and for a 
slide for assaying Sodium, "A" is also preferable 
about 0.635mm. 

Since the control of the spacing in the Z direc- 
tion acts to minimize perfusion, the present inven- 
tion is especially useful in microgravity environ- 
ments where the absence of gravity tends to ag- 
gravate perfusion problems. 



Claims 

1 . Slide positioning apparatus for automatically 
positioning analysis slides (14, 18) in an analyzer 
relative to a sample dispenser (32) to control the 
application of sample fluid to the slides (14, 18), 
the slide positioning apparatus comprising a mov- 
able platform (40) for supporting an analysis slide 
(14, 18) thereon, and slide transfer means (46) for 
positioning the slide (14, 18) on the platform (40) 



relative to the sample dispenser (32) in a first 
direction, characterized in that a carrier assembly 
(60) is provided for moving the platform (40) in a 
second direction and a third direction, each direc- 
5 tion extending generally perpendicular to the first 
direction and generally perpendicular to one an- 
other, to position the slide (14. 18) carried by the 
platform (40) relative to the sample dispenser (32). 

2. Apparatus according to claim 1, wherein the 
jo carrier assembly (60) is mounted on at least one 

linear rail (64, 66) which limits movement of the 
platform (40) to movement substantially in a 
straight line. 

3. Apparatus according to claim 1 or 2, wherein 
75 the carrier assembly (60) includes a double faced 

motor driven cam (80, 82). 

4. Apparatus according to claim 3, wherein the 
carrier assembly (60) includes a first cam follower 
(100) which rides on a radial cam surface (84, 86) 

20 of the cam (82). and a second cam follower (102) 
which rides on another cam surface (90, 92) of the 
cam (82). 

5. Apparatus according to claim 3 or 4, wherein 
the cam (82) has preselected face variations in 

25 radius and height, these variations being operable 
to move the platform (40) in the second and third 
directions respectively relative to the sample dis- 
penser (32). 

6. Apparatus according to claim 5. wherein the 
30 preselected radius face variations are located at 

different angular positions on the cam (82) from the 
height face variations to effect independent move- 
ment of the platform (40) in the second and third 
directions. 

3 5 7. Apparatus according to claim 5 or 6, wherein 

the preselected radius face variations are sepa- 
rated by regions of dwell. 

8. Apparatus according to any one of the pre- 
ceding claims, wherein the carrier assembly (60) 

40 includes means (114, 116) for monitoring the posi- 
tion of the platform (40). relative to a "home", 
position. 

9. Apparatus according to any one of claims 3 
to 7, wherein the cam (82) is driven by a stepper 

45 motor (104), and the position of the platform (40) 
from a "home" position is monitored by a step 
count of the motor (1 04). 

10. Apparatus according to any one of the 
preceding claims, wherein the slide transfer means 

so (46) includes a linearly reciprocating blade member 
(50) which engages the slide (14, 18) and positions 
it on the platform (40) as a function of the linear 
displacement of the blade member (50). 

11. A chemical analyzer including an incubator 
55 (26), a potentiometric read station (30) disposed 

adjacent to one side of the incubator, a coiorimetric 
read station (28) disposed adjacent to the incubator 
(26) and circumferentially spaced from the poten- 
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tiometric read station (30). a sample fluid dispenser ^ 
station (32) which is suited for the formation of 
pendant fluid drops, and slide positioning apparatus 
according to any one of the preceding claims. 

12. A method of depositing sample fluid from s 
sample fluid dispensing means (32) onto a test 
slide (14, 18) comprising: 

a) locating the slide (14, 18) on a platform 
(40) by moving the slide (14, 18) in a first direction; 

b) moving the platform (40) in a second w 
direction perpendicular to the first direction; 

c) moving the platform (40) in a third direc- 
tion which is perpendicular to both the first and 
second directions to locate the slide (14, 18) under 

the sample fluid dispensing means (32); and is 

d) dispensing sample fluid onto the slide (14, 

18). 

13. A method according to claim 12. further 
including the step of determining the type of slide 

(14, 18) being positioned to control the amount of 20 
movement in each direction. 

14. A method according to claim 12. wherein 
the test slide is a colorimetric slide (14). 

15. A method according to claim 12 t wherein 

the test slide is a potentiometric slide (18). 25 

16. A method according to claim 12, wherein 
the step a) comprises moving the slide a greater 
distance in the first direction if the slide is a poten- 
tiometric slide (18), compared to the distance 
moved if it is a colorimetric slide (14). 30 
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